A crosstalk between intracellular CXCR7 and CXCR4 involved in rapid CXCL12-triggered integrin activation but not in chemokine-triggered motility of human T lymphocytes and CD34+ cells.
The chemokine CXCL12 promotes migration of human leukocytes, hematopoietic progenitors, and tumor cells. The binding of CXCL12 to its receptor CXCR4 triggers Gi protein signals for motility and integrin activation in many cell types. CXCR7 is a second, recently identified receptor for CXCL12, but its role as an intrinsic G-protein-coupled receptor (GPCR) has been debated. We report that CXCR7 fails to support on its own any CXCL12-triggered integrin activation or motility in human T lymphocytes or CD34(+) progenitors. CXCR7 is also scarcely expressed on the surface of both cell types and concentrates right underneath the plasma membrane with partial colocalization in early endosomes. Nevertheless, various specific CXCR7 blockers get access to this pool and attenuate the ability of CXCR4 to properly rearrange by surface-bound CXCL12, a critical step in the ability of the GPCR to trigger optimal CXCL12-mediated stimulation of integrin activation in T lymphocytes as well as in CD34(+) cells. In contrast, CXCL12-triggered CXCR4 signaling to early targets, such as Akt as well as CXCR4-mediated chemotaxis, is insensitive to identical CXCR7 blocking. Our findings suggest that although CXCR7 is not an intrinsic signaling receptor for CXCL12 on lymphocytes or CD34(+) cells, its blocking can be useful for therapeutic interference with CXCR4-mediated activation of integrins.